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SPECIFICATION 

Steering mechanism for automobile 

5 This invention relates to a steering mechanism for 
an automobile and more particularly, to an im- 
proved steering mechanism for an automobile 
which Is adapted to eliminate dullness when the 
automobile is running straight and reduce required 

10 steering force when high load is applied to the 
steering mechanism. 

There have been known a variety of prior art 
steering mechanisms for automobiles and one of 
the prior art steering mechanisms is shown in Fig- 

15 ure 5 of the accompanying drawings. The prior art 
steering mechanism generally comprises a housing 
1 in which a column shaft 2 is rotatably mounted 
by means of bearings 3, 3'. A pinion 4 is mounted 
on the column shaft 2 and a rack bar 5 engages 

20 the pinion 4 substantially at right angles to the pi- 
nion. The housing 1 defines an opening 6 behind 
the rack bar 5 and a support yoke 7 is received in 
the opening 6 for axially siidable movement 
therein. The support yoke 7 has a roller 8 rotatably 

25 mounted within the yoke and a spring 10 is inter- 
posed between the support yoke 7 and a yoke 
stopper 9 fitted in the opening 6 at one or the 
outer end of the opening so as to normally bias 
the support yoke 7 towards the rack bar 5. 

30 However, in the prior art steering mechanism 
having the components constructed and arranged 
as described hereinabove, the central area 5a of 
one side of the rack bar 5 is recessed so that the 
roller 8 will not abut against the rack bar 5, but can 

35 abut against the opposite ends 5b of the recessed 
central area 5a as shown in Figure 6. Furthermore, 
in the prior art steering mechanism, the inner end 
of the support yoke 7 abuts against the central 
area 5a of the rack bar 5, but does not abut against 

40 the opposite ends 5b of the central area. 

Therefore, the prior art steering mechanism has 
the drawback that under high load conditions, the 
efficiency is low at the central area of the rack bar 
and when the steering wheel is rotated, the inner 

45 end of the support yoke 7 abuts against the central 
area of the rack bar whereas the roller 8 abuts 
against the opposite ends of the rack bar central 
area whereby the abutment relationship with re- 
spect to the rack bar transfers between the support 

50 yoke and roller and thus, the transfer Is not 

smooth. Furthermore, the prior art steering mecha- 
nism has the drawback that in order to make the 
rack bar rigid, if the spring 10 is applied an in- 
creased load thereto, the support yoke contacts the 

55 rack bar with an excessively nigh friction. 

Therefore, the present invention is to provide an 
improved steering mechanism for an automobile 
which can eliminate the drawbacks inherent in the 
prior art automobile steering mechanism as re- 
. 60 f erred to hereinabove. 

According to the present invention, a first yoke is 
slidably received for axial movement in the open- 
ing defined in the housing with one end thereof 
facing the rack bar, a ring is secured to or faces the 

65 other end of the first yoke, a yoke stopper is fitted 



in the opening at the end thereof opposite from 
the rack bar, a first spring is interposed between 
the ring and yoke stopper to normally bias the first 
yoke towards the rack bar, a second yoke is dis- 

70 posed within the first yoke and has a roller at one 
end thereof for abutting against the rack bar and a 
second spring is interposed between the other end 
of the second yoke and the yoke stopper for nor- 
mally biasing the second yoke towards the rack 

75 bar. 

The above and other objects and attendant ad- 
vantages of the present invention will be more 
readily apparent to those skilled In the art from a 
reading of the following detailed description in 
80 conjunction with the accompanying drawings 
which show preferred embodiments of the inven- 
tion for illustration purpose only, but not for limit- 
ing the scope of the same in any way. 
Figure 1 is a vertically sectional view of a first 
85 preferred embodiment of the steering mechanism 
for an automobile constructed in accordance with 
the present invention; 

Figure 2 is a side elevational view of the rack bar 
employed in said steering mechanism of Figure 1; 
90 Figure 3 is similar to Figure 1, but shows the 
rack bar in a position displaced from the position 
of the bar as shown in Figure 1; 

Figure 4 is a vertically sectional view of a second 
preferred embodiment of the steering mechanism 
95 for an automobile constructed in accordance with 
the present invention; 

Figure 5 is a vertically sectional view on a re- 
duced scale of a prior art steering mechanism for 
an automobile; and 
100 Figure 6 is a side elevational view of the roller 
and rack bar employed in the prior art steering 
mechanism of Figure 5. 

Referring first to Figures 1 to 3 inclusive in which 
the first embodiment of the steering mechanism 
105 for an automobile according to the present inven- 
tion is shown, the steering mechanism generally 
comprises a housing 1 in which a column shaft 2 is 
rotatably supported by means of bearings 3, 3' 
which are in turn supported in the housing 1 in the 
110 conventional manner. A pinion 4 is mounted on 
the column shaft 2 and a rack bar 5 is provided in 
engagement with the pinion 4 at substantially right 
angles to the former. An opening 6 is defined in 
the housing 1 for the purpose to be described 
115 hereinafter. The components mentioned above are 
identical with the respectively corresponding com- 
ponents of the above-mentioned prior art steering 
mechanism and further description on the corre- 
sponding components will be omitted herein. 
120 In the first embodiment illustrated in Figures 1 to 
3 inclusive, a first yoke 1 1 is received in the open- 
ing 6 for axially siidable movement therein and the 
yoke 1 1 is adapted to abut at one end thereof 
against the side of the rack bar 5 opposite from the 
125 pinion 4 and the other end of the yoke has a ring 
12 secured thereto. A yoke stopper 13 is fitted in 
the opening 6 at one or the outer end of the open- 
ing and a first spring 14 is interposed between the 
ring 12 and the yoke stopper 13 to normally bias 
130 the first yoke 11 and the ring 12 towards the rack 
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bar 5 inwardly in the opening 6. Disposed within 
the first yoke 11 is a second yoke 15 which has a 
rotary shaft 16 mounted at the inner end of the 
second yoke. A roller 17 is rotatably mounted on 
5 the rotary shaft 16 and abuts against the rack bar 
5. A second spring 18 is Interposed between the 
yoke stopper 13 and the second yoke 15 to nor- 
mally bias the roller 17 towards the rack bar 5. 
In the first embodiment of the automobile steer- 

10 ing mechanism according to the present invention 
having the components constructed and arranged 
as mentioned hereinabove, as shown in Figure 2, 
the central area of the side of the rack bar 5 where 
the first yoke 11 and the roller 17 abut is recessed 

15 as shown by reference numeral 5a and the oppo- 
. site ends 5b of the recess are gradually curved to 
provide a difference in level A. As shown in Figure 
1, when the rack bar 5 is in engagement at the 
central area 5a thereof with the pinion 4, the first 

20 yoke 11 and the roller 17 mounted on the second 
yoke 15 are pressed against the rack bar 5 under 
the biasing force provided by the first and second 
springs 14, 18, respectively. 
Thus, the rack bar 5 is made rigid under a suita- 

25 ble friction provided by the abutment of the first 
yoke 11 and the roller 17 against the rack bar 5. 

Figure 3 shows a high load condition under 
which the inner side of the rack bar 5 engages the 
pinion 4. However, under this condition, since only 

30 the roller 17 mounted on the second yoke 15 abuts 
against the rack bar 5 at one of the ends 5b of the 
rack bar 5 and thus, when the roller 17 frictionally 
moves downwardly, the roller pushes the ring 12 
downwardly so as to disengage the first yoke 1 1 

35 from the rack bar 5. 

Thus, under the high load condition, the princi- 
pal load is born by only the roller 17 to thereby at- 
tain a high efficiency. 
Next referring to Figure 4 which shows the sec- 

40 ond embodiment of the automobile steering mech- 
anism according to the present invention. The 
second embodiment also generally comprises a 
housing 1 in which a column shaft 2 is supported 
by means of bearings 3, 3' which are in turn sup- 

45 ported in the housing 1 in the conventional man- 
ner, A pinion 4 is mounted on the column shaft 2 
and a rack bar 5 is provided in engagement with 
the pinion 4 at substantially right angles to the for- 
mer. An opening 6 is defined in the housing 1 for 

50 the same purpose as described in connection with 
the first embodiment. A first yoke 11 is received in 
the opening 6 for axially slidable movement 
therein and the yoke 1 1 is adapted to abut at one 
end thereof against the rack bar 5 and the other 

55 end of the yoke has a ring 12 secured thereto. A 
yoke stopper 13 is fitted in the opening 6 at one or 
the outer end of the opening and a first spring 14 
is interposed between the ring 12 and the yoke 
stopper 13 to normally bias the first yoke 11 and 

60 the ring 12 towards the rack bar 5 inwardly in the 
opening 6. Disposed within the first yoke 11 is a 
second yoke 15 which has a rotary shaft 16 
mounted at the inner end of the second yoke. A 
roller 17 is rotatably mounted on the rotary shaft 

65 16 and abuts against tho rack bar 5. A second 



spring 18 is interposed between the yoke stopper 
13 and the second yoke 15 to normally bias the 
roller 17 towards the rack bar 5. The construction 
and arrangement of the components in the second 

70 embodiment described are identical with those of 
the corresponding components in the first embodi- 
ment. However, in the second embodiment, a third 
spring 19 is further interposed between the first 
and second yokes 11, 15 and the ring 12 is nor- 

75 mally spaced from the first yoke 1 1 . 

Also in the second embodiment, like the first 
embodiment, the rack bar 5 is made rigid under a 
suitable friction by the abutment of the first yoke 
11 and the roller 17 against the central area 5a of 

80 the side of the rack bar opposite from the pinion 4 
and under a high load condition, since the princi- 
pal load is born by only the roller 17, a high effi- 
ciency can be attained. Furthermore, since the third 
sping 19 is interposed between the first and sec- 

85 ond yokes 11, 15 to normally cause the rack bar 5 
and the first yoke 1 1 to contact each other under a 
low load condition, the first yoke 11 is prevented 
from rattling. 
As clear from the foregoing description on the 

90 preferred embodiments of the present invention, 
according to the present invention, since the rack 
bar is supported at the central area thereof by the 
roller and the first yoke, the rack bar is made rigid 
and a pinion torque at a proper value is provided. 
95 And since the rack bar is supported at the opposite 
ends thereof by only the roller, the frictional force 
is low and the efficiency is high. Thus, under a 
high load condition, a high efficiency is attained 
throughout the whole stroke of the rack bar. Fur- 

100 thermore, since the first yoke abuts against the 
rack bar at the central area of the rack bar and 
does not abut against only the curved opposite 
. ends of the rack bar, the load on the rack bar by 
the first yoke is gradual. The load to be applied to 

105 the rack bar by the roller increases from the central 
area towards the opposite ends of the rack bar and 
the load is principally born by the roller at the op- 
posite ends of the rack bar. 
The advantages of the present invention, as well 

110 as certain changes and modifications of the dis- 
closed embodiments thereof, will be readily appar- 
ent to those skilled in the art. It is applicant's 
intention to cover by the claims all those changes 
and modifications which could be made to the em- 

115 bodiments of the invention herein chosen for the 
spirit and scope of the invention. 

CLAIMS 

120 1. A steering mechanism for an automobile 
which comprises a housing defining an opening 
therein, a column shaft rotatably mounted in said 
housing, a pinion mounted on said column shaft, a 
rack bar engaging said pinion at substantially right 

125 angles to the pinion, a first yoke received in said 
opening for axially slidable movement therein with 
one end of said yoke facing said rack bar, a ring 
secured to or facing the other end of said first 
yoke, a yoke stopper fitted in said opening facing 

130 said ring, a first spring interposed between said 
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ring and yoke stopper to normally bias said first 
yoke towards said rack bar, a second yoke dis- 
posed within said first yoke and having at one end 
a roller adapted to abut against said rack bar and a 
5 second spring interposed between the other end of 
said second yoke and said yoke stopper to nor* 
matty bias the second yoke towards said rack bar. 

2. The steering mechanism for an automobile 
as set forth in Claim 1, further including a third 

10 spring interposed between said first and second 
yokes for normally biasing said first yoke towards 
said rack bar. 

3. A steering mechanism for an automobile, 
substantially as hereinbefore described with refer- 

15 ence to the accompanying drawings. 
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